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Abstract. —The karyotypes of Thylamys macrura, from eastern Paraguay and

adjacent Brazil, and T. pallidior, from the Andean Altiplano in Argentina and

Bolivia, are reported for the first time. The karyotypes of somatic tissues from

female T. macrura and female T. pallidior consist of 2N =14. However, the

diploid number found in somatic cells in males of T. pallidior exhibits 2N =

1 3 because the Y chromosome is missing. The missing Y phenomenon might

represent another case of chromosome mosaicism in American marsupials,

although this time detected in didelphids.

Tate (1933) recognized five species groups

in the genus Marmosa Gray, 1821 (sensu

lato) based on phenetic characters. Subse-

quent morphologic, chromosomic, and se-

rologic studies have shown that these as-

semblages approximate genera (Reig et al.

1985, 1987; Gardner & Creighton 1989).

Among these, Thylamys Gray, 1843, has

the southernmost distribution of mouse

opossums in South America encompassing

elevations as high as 3500 m, as well as

lower temperate and subtropical habitats

(Cabrera 1958). Thylamys differs from oth-

er marmosines in having a characteristic tri-

colored dorsal pattern, and the capacity to

store fat in the tail (Tate 1933, Mann 1978)

Recent revisions of the genus recognize five

species (Gardner & Creighton 1989, Gard-

ner 1993): Thylamys pusillus (Desmarest

1804), Thylamys macrura (Olfers 1818),

Thylamys elegans (y^diXQrhousQ 1839), Thy-

lamys velutinus (Wagner 1842), and Thy-

lamys pallidior (Thomas 1902). Thylamys

pallidior occurs on the rocky slopes of the

Altiplano of Bolivia and Argentina (Tate

1933; fig. 1), whereas, the subtropical form

T. macrura is found in the humid forests of

eastern Paraguay and adjacent Brazil (Gard-

ner 1993; fig. 1). This constitutes the sixth

published record of this species for Para-

guay, since the original description by Olfers

(1818) based on Azara's (1801) "Micoure a

queue longue," or "Colilargo" (Azara 1845).

Tate (1933) referred to this species as Mar-

mosa marmota, and Cabrera (1 958) as Mar-

mosa grisea. The name macrura (Olfers

1818) is available and T macrura is used

by Gardner (1993). In this study, the kar-

yotypes of T. macrura and T. pallidior are

reported for the first time. This is the first

study documenting the absence of one of

the sex chromosomes of somatic cells in

didelphid marsupials.

Methods

Chromosomal preparations were ob-

tained directly from bone marrow using the

standard velban technique described in An-

derson et al. (1987). A minimum of 10

metaphase spreads were counted for each

specimen. Nomenclature for chromosome

morphology and fundamental number (FN)

follows Patton (1967). Five specimens of T.

pallidior from two localities in Bolivia were

analyzed. The karyotype of T macrura was
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Fig. 1 . Map showing the distribution of T. pallidior

along the Andes of Argentina and BoHvia, and T. ma-

crura in eastern Paraguay. The boxes and dot represent

the collecting site given in the text.

obtained from a specimen from eastern Par-

aguay. Voucher specimens, chromosome

sHdes, and cell suspensions are deposited in

the Museum ofSouthwestern Biology (MSB)

and the American Museum ofNatural His-

tory (AMNH). Collection localities are (Fig.

1): Bolivia: Department ofChuquisaca, Ca-

margo, 68 km (by road)N ofCamargo, 3400

m, 20°09'S, 65°17'W (3 males MSB 57003,

AMNH 262406, and AMNH 262407; 1 fe-

male AMNH 262405); Department of Tar-

ija, Serrania Sama, 3200 m, 21°27'S,

64°52'W (1 female, AMNH 263555). Par-

aguay: Department of Concepcion, Escuela

Agropecuaria, 7 km (by road) NE from Con-

cepcion, 23°21'S, 57°23'W (1 female, MSB
NK 27536).

Results and Discussion

The autosomes of T. macrura (2N =14,

FN = 20; Fig. 2a) consist of three pairs of

large submetacentrics (1-3), one pair ofme-

dium-sized metacentrics (4), and two pairs

of small acrocentrics (5-6). The X chro-

mosome is a small acrocentric. The auto-

somes of T. pallidior (Fig. 2b) are not dis-

tinguishable from those of T. macrura, al-

though the three males of the Andean spe-

cies present 2N = 13, FN = 20; the Y
chromosome was absent in all counted

plates. The female T. pallidior exhibited the

complete set of chromosomes, 2N = 14. A
male of T. macrura was not available for

karyotype.

The autosomic complement ofthe species

of Thylamys reported here is similar to those

documented previously for other species of

the genus, such as T. elegans from Chile and

Bolivia, which possess the identical three

group pattern of autosomes and morphol-

ogy (Reig et al. 1972, Palma & Yates 1995).

Micoureus cinereus and M. constantiae have

similar diploid and fundamental number

(2N = 14, FN = 20; Palma & Yates 1995).

Marmosa (sensu stricto), Marmosops, and

Gracilinanus, have 2N =14, however the

fundamental number in these taxa is FN =

24 (Reig 1968, Palma & Yates 1995).

The mouse opossum karyotypes present-

ed in this paper reinforce the concept of

chromosomic conservatism in marsupials,

and support the fact that marsupial species

that occur in remarkably different habitats

share a common karyotype (Reig et al. 1977,

Hayman 1990). The common 2N = 14 is

shared by most of the marmosines in the

Neotropics. Marmosa canescens (2N = 22),

is the only known exception (Engstrom &
Gardner 1988).

The conclusive evidence of the absence

of the Y chromosome in T. pallidior is dif-

ficult to determine under the methodology

followed in this study. It is possible that the

Y has been translocated to another chro-

mosome, or this condition may be another

example of chromosome mosaicism, i.e., a

difference in sex-chromosome presence be-

tween the germ line and cells ofthe somatic

tissues (Hayman 1990). Similar patterns of

absence of the Y chromosome for somatic
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Fig. 2, a, Standard karyotype of a female Thylamys macrura from Concepcion, Paraguay, 2N = 14,

FN = 20. b, Standard karyotype of a male Thylamys pallidior from Camargo, Chuquisaca, Bolivia, 2N = 14,

FN = 20.

cells have been found for Chironectes min-

imus (Palma & Yates 1995) and Dromiciops

australis (Gallardo & Patterson 1987). Ad-

ditional reports of chromosome mosaicism

have been also made for Australian mar-

supials ofthe family Peramelidae, where one

ofthe X chromosomes is missing in somatic

cells of females, and in Petauroides (Pe-

tauridae), where the Y chromosome is miss-

ing from the majority of cells obtained from

bone marrow (Murray et al. 1979, Hayman

1990).

The missing Y chromosome found in

Dromiciops australis (Gallardo & Patterson

1987), caused these authors to suggest that

the microbiotheriid would be more related

to Australasian marsupials than to Ameri-

can metatherians, supporting Szalay's (1982)

contention that Dromiciops and Australian

marsupials constitute the cohort Australi-

delphia. Data from this study and from Pal-

ma & Yates (1995), prove that the Y chro-

mosome is missing not only in Dromiciops

and Australasian marsupials, but in Amer-

ican marsupials as well. This scenario fits a

typical case of parallelism or represents a

plesiomorphic condition in the evolution of

metatherian sexual chromosomes of both

geographic regions. Hence, this character

cannot be used as evidence for inferring

phylogeny between Australian and Ameri-

can marsupial lineages.
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